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Dear Sir: 

Applicant respectfully requests acceptance of the revised priority claim in the above 
identified application. 

U.S. Application No. 10/648,012 (hereinafter 6 012 application), filed on or about August 
26, 2003, was filed as an utility application pursuant to 37 C.F.R. 1.53(b). As evident from the 
transmittal sheet (Exhibit A) submitted at the time the c 012 application was filed, Applicant 
identified the '012 application as a continuation-in-part for U.S. Application No. 10/027,391 
(hereinafter '391 application) filed on December 21, 2001. 

However, in the continuation-in-part application dated August 25, 2003, which was the 

subject of the transmittal sheet, the priority claim provided the incorrect serial no. (Exhibit B) 

which inadvertently identified the '012 application as a continuation-in-part of serial no. 10/027, 

739 , rather than a continuation-in-part of the ' 391 application. Accordingly, the '391 application 
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§ 120 to the '391 application. 
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petition is necessary to revise the priority claim. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 501946 and please credit any excess fees to 
such deposit account. 
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FUZZY AUDIO WIRELESS MUSIC SYSTEM 
This is a continuation-in-part of application Serial No. 10/027,739 
which patent application is pending. 

RACKGROUNP OF THE INVENTION 

[0001] This invention relates to audio player devices and more particularly 
to systems that include headphone listening devices. The new audio system 
uses existing audio player device headphone jacks to connect a battery 
powered transmitter for wireless transmission of a signal to a battery powered 
receiving headphone. 

[0002] Use of audio headphones with audio player devices such as radio, 
tape players, CD players, computers, television audio and the like have been in 
use for may years. These systems usually incorporate an audio source having 
a headphone jack to which a headphone may be connected by wire and 
connector. 

[0003] There are also known wireless headphones that may receive A.M. 
and F.M. radio transmissions. However, these systems do not allow use of a 
simple plug in battery powered transmitter for connection to any audio player 
device jack, such as, laptop and desktop computers, portable compact disc 
players, portable MP3 players, portable cassette players and the like, for 
wireless transmission and reception of audio music for private listening to 
multiple users occupying the same space. Existing audio systems make use of 
electrical wire connections between the audio source and the headphones to 
accomplish private listening to multiple users. 

[0004] There is a need for a battery powered simple connection system for 
existing audio player devices, to allow wireless transmission to a headphone 
receiver that accomplishes private listening to multiple users occupying the 
same space. 


SUMMARY OF THE INVENTION 

5 [0005] The present invention is directed to FAWM (Fuzzy Audio Wireless 
Music) systems for coded digital transmission of an audio signal from any audio 
player device with a headphone jack to a receiver headphone using fuzzy logic 
technology. A battery powered digital transmitter may include a headphone 
plug in communication with any of the previously mentioned audio sources, 

10 laptop and desktop computers, portable compact disc players, portable MP3 
players, portable cassette players and the like. The FAWM system converts 
the audio music signal that may be supplied by the source, into a digital signal. 
This conversion takes place in the small battery powered transmitter that 
connects to the headphone jack of the source. The transmitter then adds a 

1 5 unique user code and transmits it to the battery powered receiver headphones 
where the fuzzy logic detector decodes only the unique user code to allow 
private listening without interference from other users. 
[0006] These and other features, aspects and advantages of the present 
invention will become better understood with reference to the following 

20 drawings, description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Figure 1 illustrates a schematic diagram representation of the 

25 FAWM system; 

Figure 2 illustrates a graph of the high and low bit fuzzy logic if-then 
part fuzzy set according to an embodiment of the invention. 
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DETAILED DESCRIPTION 


[0008] The following detailed description is the best currently contemplated 
modes for carrying out the invention. The description is not to be taken in a 
5 limiting sense, but is made merely for the purpose of illustrating the general 
principles of the invention. 

[0009] Referring to Figure 1, a FAWM system 10 may include a battery 
powered transmitter 20 connected to a portable audio player or audio source 
80. The battery powered transmitter 20 may be connected to the audio source 

10 80 headphone jack 82 using a headphone plug 22. The battery powered 
transmitter 20 may have a transmitting antenna 24 that may be omni-directional 
for transmitting a coded digital modulated signal to a receiving antenna 52 of a 
battery powered receiver 50 that may be a headphone receiver. The battery 
powered receiver 50 may have headphone speakers 54 in headphones 55 for 

15 listening to the demodulated and decoded digital signal. The FAWM transmitter 
20 may digitize the audio signal. This digital signal has a throughput of 
approximately 1 .4 Mbps, which may be determined by the analog to digital A/D 
converter sampling rate of 44.1kHz multiplied by 16 bit quantization. To reduce 
the effects of channel noise, the battery powered transmitter 20 may use 

20 convolutional encoding, and interleaving. For further noise immunity, spread 
spectrum modulation may be utilized. The battery powered transmitter 20 may 
contain a shift register generator (SRG) that may be used to create a unique 
user code. The unique user code generated is specifically associated with one 
FAWM user, and it is the only code recognized by the battery powered FAWM 

25 headphone receiver 50 of that particular user. The radio frequency (RF) 
spectrum utilized (as taken from the Industrial, Scientific and Medical (ISM) 
band), may be approximately 2.4 GHz. And the power radiated by the 
transmitter adheres to the ISM standard. 

[0010] Referring to Figure 1, the digital modulated signal from transmit 
30 antenna 24 may be received by receiving antenna 52 and then demodulated, 
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decoded and deinterleaved in the battery powered receiver 50 headphones. 
The battery powered receiver 50 may utilize fuzzy logic to optimize the 
detection of the received user code. 

[0011] Each receiver 50 user may be able to listen (privately) to high 

fidelity audio music, using any of the audio devices listed previously, without the 
use of wires, and without interference from any other receiver 50 user. 
Because of the fuzzy logic detection technique used in the wireless digital audio 
system, user separation through code division may be achieved. 
[0012] The battery powered transmitter 20 sends the audio information to 
the battery powered receiver 50 in digital packet format. Each packet may 
consist of, at minimum, a start bit to indicate the beginning of a packet, the 
unique user code, the digitized audio information and a stop bit to indicate the 
end of a packet. These packets may flow to create a digital bit stream rate less 
than or equal to 1 Mb/s. 

[0013] The user code bits in each packet may be received and detected by 
a fuzzy logic detector in the headset receiver 50. For each consecutive packet 
received, the fuzzy logic detector may compute a conditional density with 
respect to the context and fuzziness of the user code vector, i.e., the received 
user code bits in each packet. The fuzzy logic detector is the key component to 
the FAWM system 10. Because the fuzzy logic detector enables the battery 
powered FAWM receiver 50 to accurately detect the assigned user code in the 
presence of noise, which includes other FAWM users. Fuzziness may describe 
the ambiguity of the high (1 )/low (0) bit event in the noisy received packet. Note 
that the fuzzy detector may measure the degree to which a high/low bit occurs 
in the user code vector, which produces a low probability of bit error in the 
presence of noise. The fuzzy detector may use a set of if-then rules to map the 
user code bit inputs to validation outputs. These rules may be developed as if- 
then statements. 

[0014] The fuzzy logic detector in the battery powered receiver 50 utilizes 
the if-then fuzzy set to map the received user code bits into two values; a low 


) 


(0) and a high (1). Thus, as the user code bits are received, the "if rules map 
the signal bit energy to the fuzzy set low value to some degree and to the fuzzy 
set high value to some degree. See Figure 2. Due to additive noise each user 
code bit (bit energy x) may have some membership to a low and high as 

5 represented in Figure 2. Therefore, the if-part fuzzy set may determine if each 
bit in the user code, for every received packet, has a greater membership to a 
high bit representation or a low bit representation. The more a user code bit 
energy, x fits into the high or low representation, the closer its subsethood, i.e., 
a measure of the degree to which a set may be a subset of another set, may be 

10 to one. Note that Figure 2 shows that -1 equals the maximum low bit energy 
representation and 1 equals the maximum high bit energy representation to 
illustrate that this design may utilize Manchester encoding/decoding schemes. 
[001 5] The received user code input bit in each packet may be: 

x(i), where i = 1,2, n is the set of all bits that make up the user 

15 code vector. 

X(c), where c = 1 , 2, m represents each user assigned a unique 

user code. 

So user X(1 ) has bit code [x(1 ) x (2) x(n)] and user X(m) has bit 

code [x(1) x (2) ....x(n)] which is different from user X(1 ). 

20 

[0016] Each x in X may activate a fuzzy "if rule. The if-part sets may be 
conditional densities, so the fuzzy "if rule activates to the degree p[x(i)IX(c)] 
p[X(c)], which is the probability of the user code bits x given the user vector X 
multiplied by the probability of X. 
25 [0017] The then-part fuzzy rule set may be indirectly dependent on the 
input bits x in X. The then-part set may be a weighted sum equal to p[x(i)] 
p[ylx(i), i = 1, 2 ,n. 

[0018] Which is the probability of the user bit vector x multiplied by the 
probability of y given the user bit vector x. Where y may be a number 
30 representation to define the correct user headset battery powered receiver 50 


given the input bit set x(i), 1 = 1,2 n. 

[0019] The if-then rule parts that make up the fuzzy logic detector must be 
followed by a defuzzifying operation. This operation reduces the output fuzzy 
set to a single number that determines if the correct received user code bits 

5 within the transmitted packet have been detected. The defuzzifying operation 
may be implemented with the modal method, i.e., calculation of the value that 
has the highest membership in the fuzzy set. With the modal method a strategy 
of clarity may be applied in the event that some user code energy bit values 
have equally high membership. The clarity of a fuzzy set may be considered by 

10 weighting the conditional densities discussed previously. The weighting 
determines relative fuzziness of the user code energy bit (x) that gives a 
measure of the uncertainty of the unique user code vector. As a result, the 
fuzzy logic detector used in the battery powered headset receiver 50 greatly 
reduces the unique user code bit error probability. The fuzzy logic detector 

15 technique, combined with convolutional error detection and correction 
techniques, may enable the FAWM system 10 to operate in most any 
environment. 

[0020] While the invention has been particularly shown and described with 
respect to the illustrated and preferred embodiments thereof, it will be understood 
20 by those skilled in the art that the foregoing and other changes in form and details 
may be made therein without departing from the spirit and scope of the invention. 
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CLAIMS 

I claim: 

1 . A fuzzy audio wireless music system for wireless transmission of a 
signal from an audio source to a battery powered headphone receiver 
comprising: 

a headphone jack from an audio source in communication with a 
connectable battery powered transmitter; 

said connectable battery powered transmitter contains an A/D 
converter wherein said A/D converter converts an analog music audio signal to 
a digital signal at a signal rate of approximately 1 .4 Mbps; 

said A/D converter in communication with a shift register 
generator, a convolutional encoder and an interleaver; 

said interleaver in communication with a spread spectrum 

modulator; 

said spread spectrum modulator in communication with a transmit 
antenna for wireless transmission of a coded digital signal to a receiving 
antenna at a radio frequency of approximately 2.4 GHz; 

said receiving antenna in communication with a spread spectrum 
demodulator, a convolutional deinterleaver and a decoder; and 

said decoder in communication with a fuzzy logic detector. 

2. The fuzzy audio wireless music system as in claim 1 wherein said 
battery powered headphone receiver having said fuzzy logic detector with a 
detection method, comprising the steps of: 

a) receiving a user code having: 

x(i) where i = 1,2 n is the set of all bits that make up 

the user code vector; 

X(c), where c = 1, 2, m represents each user assigned 


I 


unique user code; 

Wherein user X(1) has bit code [x(1) x (2).... X(n)] and user 
X(m) has bit code [x(1 ) x(2) . . . x(n)] which is different form X(1 ); 

b) activating a fuzzy if rule based on each x in X wherein the if 
part sets are conditional densities to activate the if rule to the degree p[x(i)IX(c)] 
p[X(c)]; 

c) activating a fuzzy then rule indirectly dependent on each x 
in X wherein the then part sets are a weighted sum equal to p[x(i)]p[ylx(i)], i = 
1,2, n; and 

d) performing a defuzzifying operation of modal type. 

3. A battery powered headphone receiver having a fuzzy logic 
detector method, comprising the steps of: 

a) receiving a user code having: 

x(i) where i = 1, 2 , n is the set of all bits that make up 

the user code vector; 

X(c), where c = 1 , 2 m represents each user assigned 

unique user code; 

wherein user X(1) has bit code [x(1) x (2).... X(n)] and user 

X(m) has bit code [x(1) x(2) ... x(n)] which is different form X(1); 

b) activating a fuzzy if rule based on each x in X wherein the if 

part sets are conditional densities to activate the if rule to the degree p[x(i)IX(c)] 
p[X(c)]; 

c) activating a fuzzy then rule indirectly dependent on each x 
in X wherein the then part sets are a weighted sum equal to p[x(i)]p[ylx(i)], i = 
1,2, .... n; and 

d) performing a defuzzifying operation of modal type. 

4. A method for battery powered digital wireless transmission and 
reception of high fidelity audio music between a battery operated transmitter 
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and a battery operated receiver comprising the step of: 

connecting a headphone plug attached to said battery operated 
transmitter to a headphone jack of an audio source; 

converting an music audio signal to a digital signal using an A/D 
converter having a sampling rate of approximately 44.1 kHz multiplied by 16 bit 
quantization to produce a signal rate of approximately 1 .4 Mbps; 

encoding the digital signal using a convolutional encoding and 

interleaving method; 

creating a spread spectrum signal using a shift register generator 

to modulate a unique user code; 

transmitting said spread spectrum signal at a radio frequency of 
approximately 2.4 GHz at a power level that adheres to the ISM standard for 
reception at a distance of up to approximately 10 feet from said battery 

operated transmitter; 

receiving said spread spectrum signal at said battery operated 

receiver headphones; 

demodulating said spread spectrum signal and optimal bit 
detecting of said unique user code using fuzzy logic technology; 

convolutional decoding and deinterleaving to receive said digital 


signal; 
and 

speaker. 


converting said digital signal to said analog music audio signal; 
communication said analog music audio signal to a headphone 


5. The battery powered receiver headphone as in claim 4 wherein 
said receiver having a fuzzy logic detector method comprising the steps of: 
a) receiving a user code having: 

x(i) where 1 = 1,2 n is the set of all bits that make up 

the user code vector; 


) 


X(c), where c = 1, 2, ...... m represents each user assigned 

unique user code; 

Wherein user X(1 ) has bit code [x(1 ) x (2). . . . X(n)] and user 
X(m) has bit code [x(1 ) x(2) . . . x(n)] which is different form X(i); 

b) activating a fuzzy if rule based on each x in X wherein the if 
part sets are conditional densities to activate the if rule to the degree p[x(i)IX(c)] 
p[X(c)]; 

c) activating a fuzzy then rule indirectly dependent on each x 
in X wherein the then part sets are a weighted sum equal to p[x(i)]p[ylx(i)], i = 
1,2 n; and 

d) performing a defuzzifying operation of modal type. 


-10- 


FUZZY AUDIO WIRELESS MUSIC SYSTEM 

ABSTRACT OF THE DISCLOSURE 

5 [0021] The fuzzy audio wireless music system may utilize a battery 
powered transmitter to transmit a coded digital signal from an audio player 
device or source to a battery powered headphone receiver without the use of 
wires. A battery powered digital transmitter may include a headphone plug in 
communication with any audio source, such as, laptop and desktop computers, 
10 portable compact disc players, portable MP3 players, portable cassette players, 
etc. The battery powered transmitter adds a unique user code and transmits it 
to the battery powered receiver headphones where a fuzzy logic detector 
decodes only the unique user code to allow private listening without 
interference from other users. 

15 
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AMFNOMFNTS 

Amendments to the Specification begin on page 3 of this paper. 

Amendments to the Claims are reflected in the listing of claims that begins on page 9 of this paper. 
Remarks/Arguments begin on page 13 of this paper. 
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AMENDMENTS TO THF SPFC1FIGATIQN 

In the Abstract of the Disclosure : (Place a replacement or new abstract on a separate sheet) 

[0021] The fuzzy audio wireless music system utilizes a battery powered BLUETOOTH 
compliant transmitter to transmit a coded digital BLUETOOTH communication signal from an 
existing non-BLUETOQTH analog headphone jack of a music audio player device or source to a 
battery powered BLUETOOTH compliant headphone receiver without the use of wires. A battery 
powered digita l BLUETOOTH compliant transmitter may include a headphone plug in 
communication with a standard analog headphone jack on a audio source, such as, laptop and 
desktop computers, portable compact disc players, portable MP3 players, portable cassette 
players,... ,etc. The battery powered BLUETOOTH compliant transmitter adds a unique user code 
as defined in the BLUETOOTH standard and transmits it to the battery powered BLUETOOTH 
compliant receiver headphones where a fuzzy logic d e t e ctor detection system may be used to 
enhance decoding performance, d e cod es only the uniqu e user cod e to The BLUETOOTH 
communipation FAWM system will allow private listening without interference from other users, and 
without the inconvenience of wires, 

In the Specifications: 

Please replace the paragraphs and the beginning of the specification with the following 
rewritten paragraphs and beginning: 

FUZZY AUDIO WIRELESS MUSIC SYSTEM 
This is a continuation-in-part of application Serial No. 10/027,739 10/027,391 
which patent application is pending. 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to music audio player devices and more particularly to systems 

that include headphone listening devices. The new audio music system uses an existing d e vic e 
non-Bt uftooth headphone jack (i,e,, this is the standard analog headphone jack that connects to 
wired headphones) of a music audio player (i.e., portable CD player, portable cassette player, 
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portable A M /F M radio r laptop/d esktop computer, portable MP3 pl ayer r and the like) to connect a 
battery powered BLUETOOTH compliant transmitter for digital wireless transmission of a 
BLUETOOTH communication signal to a set of battery powered BLUETOOTH compliant receiver 
headphones. BLUETOOTH is a worldwide wireless standard. Detailed Information regarding the 
standard is available on the weh site www.hlu etooth com. 

[0002] Use of music audio headphones with music audio player devices such as radio, tap e 

p l ay e rs, CD play e rs, comput e rs, t ele vision audio portable CD players, portable cassette players, 
portable A.M./F.M. radios, laptop/desktop computer, portable MP3 p layers and the like , have been in 
use for may years. These systems incorporate an audio source having a analog non-BLUETOOTH 
headphone jack to which headphones may be connected by wire and conn e ctor . 
[0003] There are also known non-portable wireless headphones that may receive A.M. and 

r.M. radio infrared (IR) transmissions. However, these syst ems operate with a narrow beam width 
that requires a point-and-shoot style for reception, th e se syst e ms They do not allow use of a 
simple plug in (i.e.. plug in to the existing analog audio headphone jack) battery powered 
BLUETOOTH compliant transmitter for connection to any music audio player device jack, such as, 
laptop and d e sktop comput e rs, portabl e compact disc play e rs, portabl e MP3 p l ay e rs, portab le 
cass e tt e players and th e l ik e, such as the above mentioned music audio player devices for coded 
digital wireless transmission and reception by BLUETOOTH compliant headphones of audio music 
for private listening to multiple users occupying the same space without the use of wires. Existing 
audio systems make use of electrical wire connections between the audio source and the 
headphones to accomplish private listening to multiple users. 

[0004] There is a need for a battery powered simple connection system for existing music 

audio player devices (i.e.. the previously mentioned music devices), to allow coded dig ital wireless 
transmission fusing a battery powered BLUET OOTH compliant transmitter) to a headphone receiver 
fusing battery powered BLUETOOTH compliant receiver headphones) that accomplishes private 
listening to multiple users occupying the same space without the use of wires. 

SUMMA R Y OF TH E I N VENTION 

[0005] The present invention is directed to FAWM (Fuzzy Audio Wireless Music) systems for 

coded digital transmission, per the BLUETOOTH standard , of an analog audio signal from any 
music audio player device with a non-BLUETOOTH analog headphone jack to a receiver 
headphone, which adheres to the BLUETOOTH standard. using Fuzzy logic technology may he 
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tjtili7fid by the FAWM system to enhance bit detection. A battery powered digital BLUETOOTH 
compliant transmitter may include a headphone plug in communication with any of the previously 
mentioned music audio sources laptop aftd d e sktop computers, portab l e compact d i sc play e rs, 
portable MP3 p l ayers, portab le cass e tt e play e rs and th e lik e. For reception, a battery powered 
Rl UFTOOTH compliant headphone receiver may apply fuzzy logic to enhance hit detection. EiJZZy 
lo gic detection may be used to enhance bi t detect i on during decoding of th e BLUETOOTH 
communication sig nal. The FAWM system conv e rts th e audio music signa l that may b e suppl ie d by 
the sourc e , into a d i g i tal signal. — This conv e rs i on tak e s plac e i n th e small battery pow e r e d 
transm i tter that connects to th e h e adphone jack of th e sourc e . Th e transmitter then add3 a un i qu e 
us e r cod e and transm i ts it to th e batt e ry power e d r e ce i ver headphon e s wh e r e the fuzzy logic 
d e t e ctor d e cod e s on l y th e uniqu e user code to allow will provide private listening without 
interference from other users and without the use of wires. 

[0006] These and other features, aspects and advantages of the present invention will 
become better understood with reference to the following drawings, description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Figure 1 illustrates a schematic diagram representation of the FAWM system; 

Figure 2 illustrates a graph of the high and low bit fuzzy logic if-then part fuzzy set 
according to an embodiment of the invention. 

DFTAII FD DFSCRIPTIQN 

[0008] The following detailed description is the best currently contemplated modes for 

carrying out the invention. The description is not to be taken in a limiting sense, but is made merely 
for the purpose of illustrating the general principles of the invention. 

[0009] Referring to Figure 1, a FAWM system 10 may include a battery powered 

BLUETOOTH compliant transmitter 20 connected to a portable music audio player for music audio 
source; 80. The battery powered BLUETOOTH compliant transmitter 20 that utilizes a OODEC and 
BLUETOOTH front end may be connected to the music audio source 80 analog non-BLUETQQTH 
headphone jack 82 using a headphone plug 22. The battery powered BLUETOOTH compliant 
transmitter 20 may have a transmitting antenna 24 that may be omni-directional for transmitting a 
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cod e d digital spread spectrum modulated signal, which adheres to the Ri uetooth standi to a 
receiving antenna 52 of a battery powered BLUETOOTH compliant headphone receiver 50. The 
battery powered BLUETOOTH compliant receiver 50 may have headphone speakers 54 in 
headphones 55 for listening to the spread spectrum demodulated and decoded digita l BLUETOOTH 
communication signal. During decoding, fuzzy logic detection may he used to increase receiver 
decoding performance. The FAWM BLUETOOTH compliant transmitter 20 may digitize the audio 
signal per the BLUETOOTH standard using a CODEC and BLUETOOTH front end This 
BLUETOOTH compliant digital signal has a throughput of approximately 1.4 Mbps that may he as 
low as approximately 1.0 Mbps . wh i ch may h e d e t e rmin e d hy the analog to d i g i tal A/D conv e rt e r 
sampl i ng rate of 44,1 k l Iz mu l t i pl ie d by 16 bit quant i zation. To reduce the effects of channel noise, 
the battery powered BLUETOOTH compliant transmitter 20 may use convolutional channel 
encoding and i nter le aving . For further noise immunity, spread spectrum modulation, as defined in 
the BLUETOOTH standard may b e is utilized. The battery powered BLUETOOTH compliant 
transmitter 20 may contain a BLUETOOTH compliant shift register generator, or the like , that may 
be used to create a unique user code. The unique user code generated is specifically associated 
with one FAWM user, and it is the only code recognized by the battery powered FAWM 
BLUETOOTH compliant headphone receiver 50 of that operated hy a particular user. The radio 
frequency (RF) spectrum utilized (as taken from the Industrial, Scientific and Medical (ISM) band), 
may be approximately 2.4 GHz as defined in the BLUETOOTH standard And the power radiated by 
the BLUETOOTH compliant transmitter adheres to the BLUETOOTH standard. 
[0010] Referring to Figure 1 , the d i gital spread spectrum modulated BLUETOOTH compliant 

signal from transmit antenna 24 may be received by receiving antenna 52 and then spread spectrum 
demodulated per the BLUETOOTH standard, d e cod e d and d e int e r l eav e d in the battery powered 
BLUETOOTH compliant receiver 50 headphones. The battery powered BLUETOOTH compliant 
receiver 50 may utilize fuzzy logic to optimize the bit detection of the received packet code. 
[0011] Each BLUETOOTH compliant receiver headphone 50 user may be able to listen 

(privately) to high fidelity audio music, using any of the audio devices listed previously, without the 
use of wires, and without interference from any other BLUETOOTH compliant receiver headphone 
50 user. . B e caus e of th e fuzzy l og i c d e t e ction t e chniqu e us e d in th e wir el ess dig i tal a u dio syst e m , 
us e r s e parat i on through cod e div i s i on may b e achi e ved. The fuzzy logic detection technique that 
mav be used in the FAWM could provide greater user separation through optimiyin g code division in 
the BLUETOOTH compliant headphone receiver 

[0012] The battery powered BLUETOOTH compliant transmitter 20 sends the audio music 
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information to the battery powered BLUETOOTH compliant receiver 50 in digital packet format as 
def i ned i n the B l UFTOOTH standard , These packets may flow to create a digital bit stream rate of 
less than or equal to 1 .0 Mbps as defined i n the BP iptqqth standard 

[0013] The ttsef code bits in each packet may also be received and detected by a fuzzy logic 

detection system (as an option) in the headset receiver 50 to provide additional decoding 
performance , For each consecutive packet received, the fuzzy logic detection system may compute 
a conditional density with respect to the context and fuzziness of the ttser packet code vector, i.e., 
the received usef code bits in each packet. The fuzzy logic detector detection system is th e key 
component to th e may enahle the battery powered FAWM bi uftdoth compliant 3 ystom 10. 
Because the fuzzy l ogic detector e nables the battery powered TAWM receiver 50 to enhance the bit 
detection accuracy of the packet node in the presence of noise, which may include other FAWM 
users. Fuzziness may describe the ambiguity of the high bit (1)/low bit fo or -1) hit event in the 
received code within the packet. Note that th e Ina fuzzy logic detection system deteetef may 
measure the degree to which a high/low bit occurs in the user packej code vector, which produces a 
low probability of bit error in the presence of noise. The fuzzy logic detection system may use a set 
of if-then rules to map the code bit inputs to validation outputs. These rules may be developed as if- 
then statements. 

[0014] The fuzzy logic d e tector detection system in the battery powered BLUFTOOTH 

compl i ant headphone receiver 50 utilizes the if-then fuzzy set to map the received tisef code bits 
into two values; a low (Q or-1) and a high (1 ). Thus, as the user code bits are received, the "if rules 
map the signal bit energy to the fuzzy set low value to some degree and to the fuzzy set high value 
to some degree. See Figure 2. Duo to additive nois e e ach U3er code bit (bit e nergy x) may hav e 
some membership to a low and h i gh as repres e nted i n Tigur e 2. Therefore, the i f - part fuzzy s e t may 
determin e i f each b i t in the user code, for ev e ry rece i ved packet, has a gr e ater m e mb e rship to a 
h i gh bit representation or a low b i t repr e sentation. The more a user code bit en e rgy, x fits i nto th e 
high or low representation, the closer i ts subs e thood, i.e., a measure of the degr ee to which a set 
may be a subset of another 3ct, may be to one. Not e that Note that Figure 2 shows that -1 equals 
the maximum low bit energy representation and 1 equals the maximum high bit energy 
representation to il l ustrat e that thi3 design may uti l ize Manch e st e r encoding/decoding sch e m e s . 
Due to additive noise , the code hit en ernv mav ha v e some memhersr.jp to low and high as 

represented in FiOlirft ? The if-nart fU77V set may determine if each hit in the code for eufr py 
received Packet, has a greater mRmhershin to a high hit represe n tation or a low hit representation 

The more a user code hit energy fits into the high or low representation, the closer its subsethood, 
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i.e., a measure of the degree to which a set may be a subset of another set, may be to one. 
[0015] Th e r e c ei v e d user co d e input bit in each packet may b e : 

x( i ), wher e i ■ 1,2, n i s the set of all bit3 that make up th e u3or cod e v e ctor. 

X(c), whe re c1,2, m r e pres e nts e ach us e r ass i gned a un i qu e us e r cod e . - 

So uscrX(1) has b i t code [x(1) x (2) x(n)] and us e r X(m) has bit code [x(1) x (2) ....x(n)] whie h i s 

d i ff e rent from U3 e r X(1). 

[° 016 1 Each x in X may activate a fuzzy "if rule. The if part acts may be cond i t i onal 
densities, so the fuzzy " i f rule activates to the degree p[x( i ) I X(c)] p[X(c)], which io the p ro babil it y of 
the U3cr code bits x g i ven the us e r v e ctor X multip li ed by the probability of X. 
l° 017 l The then - part fuzzy rule set may b e i ndirectly d e p e ndent on the i nput bits x in X. T h e 
then - part set may b e a we i ght e d sum equal to p[x( i )] p[y l x( i ), i ■ 1, 2, n. 

I 0018 ! Which is the probabil i ty of the U3er b it vector x multiplied by the probabi l ity of y giv e n 
the U3cr b i t v e ctor x. Where y may b e a number r e presentat i on to def i ne the correct U3 c r h e adse t 
battery powered rec ei v e r 50 giv e n the input bit set x( i ), 1 ^1,2 ,n. 

[0019] The if-then rule parts that make up the fuzzy logic detector detection system mus t be 
followed by a defuzzifying operation. This operation reduces the etrtptrt afnrpmpntinnpH f U22y se t to 
a bit energy representation (i . e ., -1 or 1) sing l e numb e r that d e t e rmines if the corr ect that is 
received user code bits within by the transmitted BLUFTOOTH standard pac ket. have b ee n 
deteetedr The defuzz i fying op e ration may be implemented w i th th e moda l method, i. e ., ca l cu l ation 
of the valu e that ha3 the highest membership i n the fuzzy 3ct. W i th the modal method a strategy or 
clarity may be applied in the event that some user code energy bit values hav e e qually high 
membership. The clarity of a fuzzy s e t may b e considered by we i ghting th e conditiona l d e nsiti e s 
discussed p rev i ously. The weighting determin e s relative fuzzinos3 of th e U3 c r cod e e nergy b i t (x) 
that gives a measur e of the unc e rtainty of the unique U3er code vector. A3 a result, the fuzzy logic 
detector us e d i n the batt e ry pow e red headset receiver 50 greatly reduces th e unique U3cr code b i t 
error probability.- The fu?YV logic de tention syste m ma v hp nspri in the battery p nwpmH 
BLUETOOTH compliant headset receiver 50 to enhance rwp raii fawm system m Hpmriing 
performance The fuzzy log i c d e tector t e chnique, comb i ned with convo l utional e rror detection and 
correct i on techn i ques, may enab le the TAWM system 10 to operate i n most any environm e nt. 
[0020] While the invention has been particularly shown and described with respect to the 

illustrated and preferred embodiments thereof, it will be understood by those skilled in the art that the 
foregoing and other changes in form and details may be made therein without departing from the spirit 
and scope of the invention. 
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This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing nf Claims- 

1 . (currently amended): A fuzzy audio wireless music system for wireless transm i ss i on 
Of a Signal from BLUETOOTH nnmmi inirati on n f an audio music signal from thg nnn-RI UFTOOTH 

analog headphone jack connected tn a hatterv nowftmd ri uftooth c ompliaDUtaDsmitteE Find 
received hy a battery powered Rl I IFTOOTH compliant source to a battery power e d headphone 
receiver comprising: 

a NQN-B1 . UFTOOTH compliant analog headphone jack from an audio music source 
in communication with a conncctab le said battery powered Bi UFTOOTH compliant transmitter; 

said connectabl e battery powered BLUETOOTH compliant transmitter converts an 

analOfl aildiO miJSiO Sinnal from said listing nnn-RI I I F TOOTH analog headphone jack tn a 

BLUETOOTH compliant conta i ns an A/D converter wherein sa i d A/D convert e r converts an an a l og 
music aud i o s i gnal to a digital signal using a CODFC and a Rl I if tooth front Pn H a t a signal rate 

Of approximately 1 .4 Mbps as defined in the Rl I IFTOOTH standard - 

said A/B convert e r CODEC in communication with a shift register generator that is 
BLUETOOTH compliant to create a unique user code and a convolutional encoder and an 
i nt e rl e av e r ; 

said interleav e r shift register generator in communication with a spread spectrum 

modulator that is Rl UFTOOTH compliant- 

said B L UETOOTH compliant spread spectrum modulator in communication with a 
transmit antenna for wtfetess- BLUETOOTH compliant transmission of a coded digital signa l 
BLUETOOTH comp l iant packet to a receiving antenna at a radio frequency of approximately 2.4 

GHZ as defined in the Rl I IFTOOTH standard; 

said receiving antenna in communication with a spread spectrum demodulator that is 
BLUETOOTH compliant and a convolutional de i nt e rl e av e r and a decoder; and 

said decoder BLUETOOTH compliant spread sp^mm riemodi ilator j n 
communication With a fuzzy logic deteetof detection s vstfim for additional decoding performance 
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2. (currently amended): The fuzzy audio wireless music system as in claim 1 wherein 
said battery powered BLUETOOTH compliant headphone receiver having said fuzzy logic deteeter 
detection system with a detection method, comprising the steps of: 

a) receiving a asef BLUETOOTH compliant pafft ft f code hits having: 

x(i) wher e i = 1 , 2 n is the s e t of all bits that make up the packet m** 

code vector; 

X(c), wh e r e c ■ 1, 2 m represents each user assign e d unique user code; 

wher e in usorX(1) has bit code [x(1) x (2).... X(n)] and U3erX(m) has b i t code [x(1) 
x(2) ... x(n)] wh i ch la different form X(1) ; 

b) activating a fuzzy logic if rule for each hit energy in the packet cnHe based-en 
each x in X where i n the if part s e ts arc cond i tiona l dens i ties to act i vate the if rule to the d e gr e e 
p[x(i) I X(c)] p[X(c)] ; 

c) activating a fuzzy then rule indirectly dependent on each x in X wherein th e 
then part s e ts arc a w ei ght e d sum equal to p[x(i)]p[ylx(i)], 1 -1,2 n received hit energy ; and 

d) performing a defuzzifying fti^y login operation to relate the hit energy to nnq 
Qf a digital oneM) and digital zernfm hit representation of modal typ e . 

3. (currently amended): A battery powered BLUFTOOTH compliant headphone 
receiver poss i bly having a an additive fuzzy logic det e ctor detection method, comprising the steps 
of: 

a) receiving a-ttsef BLUETOOTH compliant packet code nits having: 

x(i) where i = 1 , 2 n i3 the s e t of all bits that make up the packet osef 

code vector ; 

X(c), where c ■ 1, 2 m represents each user assigned un i que user cod e , 

where i n user X(1) has bit code [x(1) x (2).... X(n)] and user X(m) has bit cod e [x (1) 
x(2) ... x(n)] wh i ch is differ e nt form X(1) ; 

b) activating a fuzzy logic if rule for each hit energy in the packet enrie x-in-X 
wherein the if part s e ts arc cond i tional densiti e s to activate the if ru l e to the degr e e p[x( i ) I X(c)] 
PfXfe)}; 

c) activating a fuzzy then rule indirectly dependent on each x in X wh e r e in th e 
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th e n part s e ts ar e a w e ight e d sum e qua l to p[x( i )]p[y l x( i )] t i = 1,2, n received hit energy ; and 

d) performing a defuzzifying fuzzy log ic operation to relate the bit energy to nn^ 
of a digital one(1) and digital zero(Q) bit representation , op e ration of modal typ e : 

4. (currently amended): A method for battery powered dig i tal wireless BLUFTOOTH 
communication transmission and reception of high fidelity audio music between a battery operated 
BLUETOOTH compliant transmitter and a battery operated BLUETOOTH compliant receiver 
headphone comprising the step of: 

connecting the plug attached to said battery operated BLUETOOTH compliant 
transmitter to a the existing non-BLUETOOTH compliant analog headphone jack of an audio music 
source; 

converting an a music audio signal to a digital BLUETOOTH communication signal 
using an A/D convert e r hav i ng a sampling rat e of approximately 44.1 k l Iz multip l ied by 16 b i t 
quantization to produc e a s i gnal rat e of approximately 1.4 Mbps a CODEC and a BLUETOOTH front 
end; 

encoding the d i gita l BLUETOOTH communication signal using a convolut i onal 
BLUETOOTH standard convolutional encoding a nd i n te r le aving m e thod ; 

creating a BLUETOOTH standard spread spectrum signal using a shift register 
generator to modulate a unique user code that adheres to the BLUETOOTH standard ; 

transmitting said BLUETOOTH standard spread spectrum signal at a radio frequency 
of approximately 2.4 GHz at a power level that adheres to the ISM BLUETOOTH standard for 
reception at a distance of up to 10 less than approximately 3Q feet from said battery operated 
BLUETOOTH compliant transmitter; 

receiving said BLUETOOTH compliant spread spectrum signal at said battery 
operated BLUETOOTH compliant receiver headphones; 

demodulating said BLUETOO TH compliant spread spectrum signal; and opt i mal bit 
d e tecting of sa i d un i qu e us e r code using fuzzy logic t e chnology; 

convolutional d e coding and d e int e rl e av i ng to r e c ei v e sa i d digi ta l s i gna l ; decoding of 
said BLUETOOTH communication signal as defined in the BLUETOOTH s tandard, with an option to 
apply fuzzy logic detection system to enhance hit detection performance; 

converting said digital BLUETOOTH communication signal back to said analog music 
audio signal; and 

communication said analog music audio signal to a headphone speaker within the 


- 11 - 


■BLUETOOTH compliant hpadphonp rar*]^ 

5. (currently amended): The batt e ry powered rec e iv e r headphon e method as in claim. 4. 
wherein said battery operated B l UFTOOTH compliant receiver having a fuzzy logic detector 
method comprising the steps of: 

a) receiving a-ttser BLUETOOTH compliant parkpt code nils having: 

x(i) wh e r e i ■ 1 , 2 n i3 the s e t of all bits that make up the packet ttsef 

code vector; 

X(c), wher e c ■ 1, 2 m repres e nts each us e r a33 i gned un i que U3 e r cod e ; 

where i n user X(1) has bit code [x(1) x (2).... X(n)] and user X(m) has bit cod e [x(1) 
x(2) ... x(n)] wh i ch is d i fferent form X(1) ; 

b) activating a fuzzy logic if rule for each hit pnprgy in th* packet mriP based-en 
each x in X where i n th e if part sets arc conditional densities to act i vat e the i f rule to th e de gr ee 
p[x(i)IX(c)] p[X( i) ] ; 

c) activating a fuzzy then rule indirectly dependent on each x i n X wherein the 
then part s o ts are a we i ghted sum equa l to p[x( i )]p[ylx(i)], i ■ 1,2, .... n rPCPivpH hit pnp rgy : and 

d) performing a defuzzifying fuzzv Ionic oppration to mi atP thP hit Pnprqy to nn P 
of a digital nnem and digital zerofm hit replantation operation of modal typ e . 
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The applicant has provided the following . analysis concerning non-introduction of new matter 
for this preliminary amendment. 

"A Special Interest Group (SIG) was formed to create an industry standard for short range low 
power radio frequency (RF) connectivity to make free use of intellectual property in a specification. 
The specification is called Bluetooth. The SIG determined a short range low power RF protocol for 
personal wireless connectivity technologies that allow personal devices to communicate. The 
Bluetooth wireless technology serves as a replacement of the interconnecting cables between 
personal electronic devices. Because the FAWM design replaces the interconnecting cable between a 
portable audio music device and a pair of headphones, it was necessary to follow the Bluetooth 
specification to adhere to the RF, low power wireless protocol. 

In the initial patent application and the CIP the Bluetooth protocol was described, but the name 
(Bluetooth) was not called out. The key Bluetooth specifications are as follows: The (1) carrier 
frequency of approximately 2.4 GHz is in the ISM (Industrial, Scientific, & Medical) band, and the (2) 
data rate is approximately 1 Mbps. The (3) transmit power is not greater than 100 mW (milliwatts), 
and has a (4) operating range up to 30 ft (or 10 m). To correct errors that may occur during packet 
transmission, (5) convolutional encoding is used. Finally, (6) spread spectrum technology is used for 
maximum immunity to interference. 

Each of the Bluetooth specifications listed has been included in the initial patent application 
and the CIP". 

No additional fee for claims is seen to be required. 
If you have any questions do not hesitate to contact me. 
Very truly yours, _ 



DENNIS W. BEECH 
Reg. No.: 35,443 


DWB/ab 
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